INTRODUCTION

Supercritical steam refers to the steam with temperature and pressure higher than the critical values (374 0 C and 22.1MPa). The supercritical steam exists in an intermediate state between gas and liquid: it is denser than gas, and less viscous than liquid. These features make the supercritical steam a good medium for mass transfer and heat transfer. In light of these, PetroChina Tuha Oilfield Company invented the technology of supercritical cyclic steam stimulation (CSS) for exploiting heavy oil reservoirs
. Compared to conventional CSS, the supercritical CSS can extract the heavy oil deeper than 2,000m [3, 4] , realize a high daily yield of single well, and ensure a long period of stable production.
During the supercritical CSS, the varying temperature and pressure directly bear on the parameters of the supercritical steam in the wellbore, including density, viscosity, and thermal conductivity [5] , and, in turn, affect the CSS performance. To optimize the injection temperature and pressure of supercritical steam, this paper explores the distribution law of temperature and pressure in the wellbore during supercritical steam injection. The research findings shed new light on the design and optimization of supercritical CSS parameters. C and the pressure of 32MPa. The surface was fitted by the following formula:
THERMAL PROPERTIES OF SUPERCRITICAL STEAM
where  is the viscosity of supercritical steam (pas). [7] . Overall, the thermal conductivity is negatively correlated with the temperature, and positively with the pressure. After the temperature reached 500 0 C, the thermal conductivity remained essentially constant. The surface was fitted by the following formula: [8] . Near the critical lines, the enthalpy increased rapidly with the increase of temperature, and decreased quickly with the rise of pressure. The surface was fitted by the following formula: Figure 15 shows (5) where Cp is the maximum specific heat (kj/kg 0 C); P is the pressure corresponding to the maximum specific heat (MPa).
Change law of thermal conductivity
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Figure 15. Maximum specific heat at different pressures
MODEL CONSTRUCTION AND SOLUTION
Model construction
Based on the target well, a coordinate system was set up for the well structure (Figure 16 ). In the system, the wellhead was taken as the origin and the vertical downward direction as the positive direction. Then, a microelement dy was obtained in the vertical direction. Let dQt and dQrw be the heat loss of fluid and the heat transferred from the steam per unit of time, respectively [10] . These parameters can be obtained by the law of conservation of energy [11] : 
Model solution
The iterative method was adopted to solve the model, considering the variations of the density, viscosity, and thermal conductivity of supercritical steam with temperatures and pressures [14] . Solving formula (9), we have: 
Then, the temperature of each small outlet node can be expressed as: 
CASE STUDY
To verify the proposed model, a case study was performed on the supercritical steam injection well L31513 in Lukeqin Oilfield. 
Initial parameters (1) Formation parameters
Software interface
Based on the previous discussions, the author compiled a software for the calculation of temperature and pressure during the supercritical CSS.
(1) Steam dryness and heat loss The calculation interface of the dryness and heat loss of the supercritical steam is presented in Figure 17 .
(2) Temperature distribution of casing and cement annulus The calculation interface of the temperature distribution in the casing and cement annulus is illustrated in Figure 13 . 
Results analysis
CONCLUSIONS
